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AB Biotinylated DNA probes were constructed to hybridize with specific 

sequences within the messenger RNA (mRNA) of the nucleoprotein (N) gene of 
viral hemorrhagic septicemia virus (VHSV) reference strains from Europe 
(07-71) and North America (Makah) . Probes were synthesized that were 
complementary to: (1) a 29-nucleotide sequence near the center of the N 
gene common to both the 07-71 and Makah reference strains of the virus; 
(2) a unique 28 -nucleotide sequence that followed the open reading frame 
of .the Makah N gene mRNA, most of which was absent in the 07-71 strain; 
and (3) a 22 -nucleotide sequence within the 07-71 N gene that had 6 
mismatches with the Makah strain. Sixteen diverse isolates of VHSV from 
North America and Europe were tested by dot blot hybridization. The 
first probe reacted with all isolates of the virus, the 
second probe reacted with only the North American 
isolates {including those from Pacific cod) , and the third 
probe reacted with only the European isolates, including those 
from rainbow trout, brown trout and Atlantic cod. The probes did not 
react with mRNA extracted from uninfected cells or from cells infected 
with infectious hematopoietic necrosis virus (IHNV) , a related fish 
rhabdovirus- The results showed that VHSV isolates from North America and 
Europe formed 2 genetically distinct strains of the virus in which 
isolates from different years or species of fish on each continent were 
more related to each other than to isolates from the other continent- The 
results of this and other studies indicate that the North American strain 
of VHSV is enzootic in the North Pacific Ocean and is not a result of a 
recent importation of fish from Europe, When used in conjunction with a 
biotinylated probe that recognizes all isolates of IHNV, these reagents 
promise to simplify the detection of salmonid rhabdovirus es . 
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Phosphoramidites of thymidine or 2 ' -deoxyinosine , modified in 5 ' by the 
addition of an aminoalkyl carbamate function, were prepared. The 
derivatized nucleotides can be used in automatic DNA synthesis 
to tag any oligodeoxynucleotide chain and provide a convenient reactive 
group for labelling with non radioactive reporters. As an example of 
application, we show the specific detection of Human Papilloma 
Virus DNA using a biotin-labelled 29-mer 
oligodeoxynucleotide entirely prepared on solid support 
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Transcriptionally amplified DNA probes are valuable tools in the 
development of sensitive nucleic acid-based diagnostic assays. Here we 
describe a model assay using a novel oligonucleotide hairpin 
probe that encodes a T7 RNA polymerase promoter. The hairpin 
probe and an adjacently hybridizing biotinylated capture probe were 
hybridized to target DNA and the duplex was captured onto 
streptavidin-coated magnetic particles. After ligation of the immobiliz 
probes, which served to maintain specificity, the hairpin probe 
was transcribed by TV RNA polymerase. The amplified RNA product was 
hybridized to the capture probe and bound to the streptavidin-coated 
magnetic particles. The immobilized heteroduplex was detected with an 
antibody-alkaline phosphatase conjugate specific for DNA:RNA hybrids, an 
the chemiluminescent substrate adamantyl -1 , 2-dioxetane phenyl phosphate. 
Ten attomoles of target DNA could be detected in a background of 5 
micrograms of unrelated DNA. The chemiluminescent immunoassay was as 
sensitive as radioactive detection of specific product after gel 
electrophoresis . 
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sensitive detection method of target DNA 

The system is based on an oligonucleotide probe labeled to 
activity. This involves a novel oligonucleotide design 
incorporating at the 3' end a hairpin structure, allowing 
extension by polymerase reaction. 
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a new detection method for DNA hybrids 

The process utilizes DNA or oligonucleotide probes labeled 
with biotin, followed by recognition with a conjugate of 
streptavidin and europium cryptate, a time-resolved fluorescent label. 
Unlike the other lanthanide chelates, this label is an organic molecule 
embedding a europium ion into an intramolecular cavity. This structure 
has a better stability in diluted assay media, a good sensitivity even on 
solid support, and an elevated fluorescence lifetime 

which allows elimination of most of the background generated by other 
species present in the assay medium. This procedure is quantitative and 
detects down to 2 amol of a model DNA, 
nonisotopic (especially colorimet 
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Oligonucleotides with novel modifications have been synthesized and 
incorporated into enzymatically amplified DNA sequences. They allow the 
fast detection of viral DNA sequences after two rounds 
of amplification. The hybrids formed are immobilized by affinity on 
coated tubes and detected by direct beta (32P) or gamma (1251) counting or 
by colorimetric revelation. The effect of a dilution step between the two 
amplifications is studied to obtain optimal sensitivity and specificity. 
This test is used to detect Human Papillomavirus types 16 and 18 in cells 
and biopsies and for the specific colorimetric detection of HIVl 
in extracted DNA. 
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assay to detect immobilized amplified nucleic acids has 
This approach provides a rapid assay, suitable for 
clinical diagnosis, to analyze DNA sequences amplified by the polymerase 
chain reaction. The specific DNA sequences are captured on a 
solid support by the use of a recombinant fusion protein 
consisting of the Escherichia coli lac repressor and staphylococcal 
protein A. The biotin streptavidin system is used to detect the 
immobilized material. Positive samples can be analyzed by direct 
solid-phase sequencing. Here, we show that this nonradioactive concept 
can be used for analysis of Staphylococci and Streptococci and for 
specific detection of the protozoa Plasmodium falciparum in clinical 
samples . 
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AB Fluorophore-labeled oligonucleotide primers complementary to 

defined interspersed repetitive sequences conserved in diverse bacteria 
were used in the polymerase chain reaction to generate DNA fingerprint 
patterns from selected pathogenic bacteria. Fluorophore 
-enhanced, repetitive sequence-based polymerase chain reaction allowed 
discrimination between unrelated isolates of penicillin-resistant 
Streptococcus pneumoniae recovered from pediatric patients and 
Mycobacterium avium cultured from patients with acquired immunodeficiency 
syndrome. Combinations of oligonucleotide primers labeled with distinct 
fluorescent dyes enabled simultaneous DNA fingerprinting and 
Shiga -like toxin gene detection in enterohemorrhagic Escherichia 
coli isolates. Fluorophore -enhanced, repetitive sequence-based 
polymerase chain reaction was performed with either purified DNA or intact 
cells that were lysed during the polymerase chain reaction. 



